Homework 23

Section 4.7:

16. V=lwh = 10=(2w)(w)h=2w’h,soh=>5/w’.

The cost is 10(2w?) + 6[2(2wh) + 2(hw)] = 20w® + 36wh, so

w

Clw) = 20w? + 36w (5/w”) = 20w? + 180/w.

2w

C'(w) = 40w — 180/w® = 40 (w® — §)/v® = w= \3/—%- is the critical number. There is an absolute minimum for C

whenw = {/gsinceC"(w) <0for0<w< {‘/gandC"(w) > 0forw > {/%

c(§/§) = 20({/5)2 + {}2% ~ $163.54.

20. The distance d from the point {3, 0) to a point (z, /Z ) on the curve is given by d = \/(z: — 3)2 + (v/ — 0)” and the square

of the distance is S = d” = (z - 3)’ +2. & =2(z —3)+1=2c—5andS' =0 « z=5 NowS" =2>0,s0we

know that S has a minimum at z = $. Thus, the y-value is \/gandthe point is (%, \/g)

2. S Perimeter =30 = 2y+z+7(3)=30 =
2
y=l(30—z—E)=15—E—E.Theareaistbeareaoftherectangleplustheareaof
2 2 2 4
y ici 1o(2Y =15 Z T8 firg? m15p— 152 _ 12
thesemlcucle,or:cy+27r(2) , 50 A(z) z(15 5~ 2 )+87rz: =156z — 32° — Z2°.
X
(z) =15 — (14 5)p = =1 _ 80 iy ——_ (14T is i ;
A@)y=15-(1+3)z=0 = z_1+7r/4—4+7r' A'(z) = (1+4)<0,sothlsg1vesamax1mum.

. . 60 30 16w _ 60+15x —30—-157 30 .
Thedlmensmnsare:z:_mﬁandy—ls——4+7r—4+7r— g —4+7rﬁ,sothehe1ghtofthe
rectangle is half the base.

:f? 34, I zy = 180, so y = 180/z. The printed area is

N l (z —2)(y — 3) = (z — 2)(180/z — 3) = 186 — 3z — 360/z = A(z).

k} "

;’: y_3x 2 y A'(z) = -3+360/2> =0whenz® =120 = z = 2+/30. This gives an absolute
i -1 e 1

] I maximum since A’(z) > 0 for 0 < z < 2+/30 and A’ (z) < 0 for z > 2/30. When
; 1] .

z = 2+/30, y = 180/(2/30), so the dimensions are 2 v/30 in. and 90/ /30 in.



48, 15 km/h lf Let £ be the time, in hours, after 2:00 PM. The position of the boat heading south
LA™

E at time ¢ is (0, —20t). The position of the boat headihg east at time ¢ is
(—15 4 15t,0). If D(t) is the distance between the boats at time ¢, we
20 ki | minimize f(t) = [D(&)]? = 20%2 + 152(t — 1)2.
S

F(t) = 800t + 450(t — 1) = 1250t — 450 = O when ¢ = 755 = 0.36 h.

0.36 h x 222 = 21 6 min = 21 min 36 s. Since £ (£) > 0, this gives a minimum, so the boats are closest together
at2:21:36 PML.

52. The line with slope m (where m < 0) through (3, 5) has equation y — 5 = m(z — 3) or

y = mz + (5 — 3m). The y-intercept is 5 — 3rn and the z-intercept is —5/m + 3. So the

triangle has area A(m) = 3(5 — 3m)(—5/m + 3) = 15 — 25/(2m) — $m. Now

25 9
A’(m)=m—§=0 & m’=2 = m=- sincem <0).

2
" — 22 : ..
A'(m) = ~3 > 0, so there is an absolute minimum when m = —2. Thus, an equation of the line is y — 5 = —3(x-3)

ory = -3z +10.




